Introduction
Every year in the U.S., approximately 80,000 women binge drink during pregnancy and it is estimated that one of every 100 newborns is afflicted with fetal alcohol spectrum disorder (FASD) (May and Gossage, 2001) . Of the women who drink alcohol during pregnancy, those who binge drink have a higher incidence of FASD in the offspring (Bailey et al., 2004; Sayal et al., 2009) . Patients with FASD display a variety of neurobehavioral disturbances, including hyperactivity/attention deficit and learning disorders, mental retardation, affective illness, and psychosis (Famy et al., 1998; Streissguth and O'Malley, 2000; Guerri et al., 2009) .
In vivo rodent models have utilized chronic exposure models. While these models have demonstrated smaller brains and behavioral deficits after long-term exposure, they have been unsuccessful at capturing neurons in the process of dying and thus the neurodegenerative process by which alcohol produces these changes has remained unknown. Recently it has been shown that brief acute exposure to agents that either block N-methyl-D-aspartate (NMDA) glutamate receptors or have GABA A agonist properties and alcohol, which has both of these properties, causes widespread apoptotic neurodegeneration in the developing brain (Ikonomidou et al., 1999 (Ikonomidou et al., , 2000 Bittigau et al., 2002; Olney et al., 2002a,b; Scallet et al., 2004; Fredriksson et al., 2004 Fredriksson et al., , 2007 Ma et al., 2007; Cattano et al., 2008; Johnson et al., 2008) . The period of peak vulnerability to this apoptogenic action coincides with the brain growth spurt period (Ikonomidou et al., 1999 (Ikonomidou et al., , 2000 , which in mice and rats occurs primarily in the first 2 postnatal weeks, but in humans extends from about mid-gestation to several years after birth (Dobbing and Sands, 1979) . In infant rodents, a single high dose of alcohol causes widespread apoptosis of neurons in the forebrain, midbrain, brain stem, cerebellum, spinal cord and retina (Ikonomidou et al., 2000; Olney et al., 2002a,b; Tenkova et al., 2003; Young et al., 2003 Young et al., , 2005 Dikranian et al., 2005) , and results in long-term learning/memory deficits that persist through adolescence into adulthood (Wozniak et al., 2004) . There is no evidence for replacement of missing neurons by neo-neurogenesis (Olney et al., 2002b; Wozniak et al., 2004) , and a minimal, but statistically significant, neuroapoptosis response is elicited in the infant mouse brain by a blood alcohol elevation in the range of 50 mg/dl for 45 min (Young and Olney, 2006) . Thus, alcohol's neuroapoptogenic action is a candidate mechanism to explain some of the neuropathological changes and neurobehavioral disturbances that characterize FASD (Ikonomidou et al., 2000; Guerri et al., 2009) .
Although multiple exposures of non-human primate (NHP) fetuses to alcohol during specific developmental periods cause a reduced number of Purkinje cells in the cerebellum (Bonthius et al., 1996) and neurons in the frontal lobes (Burke et al., 2009) , and longterm neurobehavioral disturbances (Clarren et al., 1992; Schneider et al., 2001a,b) , there have been no studies designed to determine Neurobiology of Disease 40 (2010) 200-206 
